Abstract:
I. Introduction
Soil nutrient depletion has been on the increase due to continuous cropping and deforestation. Deforestation resulted in soil erosion and reduction in soil mineral nutrients. The loss in essential nutrients required for optimum growth of crop caused food insecurity (Senjobi, 2007) . Ogbona (2008) noted that one of the major problems limiting crop production is soil fertility. Hamadem and Fadni (2010) reported that low soil fertility as one of the main factors for the low production of vegetables. Mojeremaneet al. (2015) noted that the productivity of many African soils is normally limited by Nitrogen and Phosphorus which are the major constraints to small holder vegetable producers in sub-sahara Africa.
The quest for improvement of soil fertility led to the use of inorganic fertilizers to improve crop production. Oroka (2012) noted that depleted soil need to be ameliorated with fertilizers to increase growth and yield of crops and vegetables. Shiman and Binang (2011) reported that the high cost of inorganic fertilizers make it undesirable and uneconomical to the resource poor farmers who dominated the Nigerian Agricultural sector. Ojeniyiet al. (2009) reported the use of inorganic fertilizer to increase the yield of crops have been found to be effective as a short term solution which demands consistence use on a long term basis. Also, Masarimbiet al. (2011) noted that the uses of inorganic fertilizers in combination with organic materials are able to give the desired and sustainable crop yields than the sole use of inorganic fertilizers.
Adequate fertilization of the soil is needed to maximize the yield of leafy vegetables through the use of organic fertilizers. Tovihoudjiet al. (2015) noted that organic waste could be viable alternative to chemical fertilizers as organic farming has the long term productivity in soil conservation and improvement in soil fertility for sustainable food security. Besides, researchers such as Adejuyigbeet al. (2012) , Alabadanet al. (2009) and Dikinya and Mufwanzala (2010) reported that organic fertilizers improve soil moisture, increased soil organic matter, Nitrogen, pH, phosphorus and Cation Exchange Capacity (CEC) and reduced exchangeable acidity.
C. olitorius is one of the indigenous vegetable which is important in human diet especially in poor communities. Indigenous vegetables are more nutritious and relatively cheaper than the exotic species (Madisaet al., 2013) . C. olitorius play an important role in nutrition and household food security (Tovihoudjiet al., 2015) . It is mostly cultivated by women in south western Nigeria. (2009) reported that the leafy vegetables such as C. olitorius is popularly used in soap preparation and folk medicine for the for the treatment of fever, chronic cystitis, cold and tumours. Shittu and Ogunmoyela (2001) reported that the young shoot tips of C. olitorius can be eaten raw or cooked and it contains high level of protein and vitamin C. Oyedeleet al. (2006) reported that C. olitorius is usually recommended for pregnant women and nursing mothers because it is believed to be rich in iron. C. olitorius(Jute mallow) responds well to fertilization particularly nitrogen (Ogunrinde and Fasinmirin, 2011 ). This crop is mostly planted by the resource poor farmers. Most of these farmers cannot afford to purchase inorganic fertilizers due to their poor income.
Alternative sources of fertilizers that are cheaper, eco-friendly and capable of enhancing sustainable crop production is advocated. This involves the use of natural organic fertilizers. The study is carried out to investigate the growth performance andyield of C. olitorius as influenced by organic fertilizers.
II. Materials And Methods
The experiment was carried out at the experimental site of the Department of Plant Science and Biotechnology, Ekiti State University, Ado-Ekiti, Nigeria ( 7˚ 37'N and Longitude 5˚13'E). 1 ) and replicated four times. The treatments were mixed with the soil two weeks before transplanting for mineralization. The seedlings had earlier stayed in the nursery for two weeks. The pot experiments were laid down in a Completely Randomized Design (CRD) with the treatment replicated 4 times. A control experiment without any manure was also set up and replicated 4 times. The parameters assessed were weekly height, number of leaves, number of branches, stem girth, number of fruits and leaf area was determined according to Kayode and Tedela (2005) as : A = L x B x 0.75 where A = length of the leaf, B = breadth the leaf and 0.75 = constant The data collected from the experiments were subjected to statistical analysis using Analysis of Variance (ANOVA) and Duncan Multiple Range Test (DMRT) was used to separate the means.
III. Results

Effects of organic fertilizers on the height (cm) of C. olitorius
The effects of organic fertilizers on the weekly height of C. olitorius are shown in Table 1 . The result revealed that C. olitorius heights obtained in 7.2 ha -1 of poultry manure was the highest at 8 weeks after transplanting (52.28cm). The control experiment had the shortest plants (10.38cm). Statistical analysis (ANOVA, P < 0.05) showed the initial height of C. olitorius were not significantly different to the control experiment. At 8WAT, significant differences were observed in the treated plants compared to the control. Means followed by the same letter within column of the same treatment are not significantly difference at (P< 0.05). PM = Poultry manure, GM = Goat manure, CD = Cow dung, WAT = Week after transplanting.
Table1: Effects of organic fertilizers on the height (cm) of C.olitorius
Effects of organic fertilizers on the number of leaves of C. olitorius
The effects of organic fertilizers on the mean number of leaves are presented in Table 2 . It was observed that the highest mean number of leaves at 8 WAT occurred in goat manure (159.72) at 7.2 t ha -1 concentration. The number of leaves in the treatments was higher than the control experiment. Significant differences were observed in the number of leaves of treated plants when compared to the control experiment at 5% level of significance. Means followed by the same letter within column of the same treatment are not significantly difference at (P<0.05). PM = Poultry manure, GM = Goat manure, CD = Cow dung, WAT = Week after transplanting.
Effects of organic fertilizers on the number of branches of C. olitorius
The effects of organic fertilizers on the number of branches are shown in Table 3 . The number of branches at 8WAT was highest in poultry manure (18.25) at 7.2 t ha -1. The number of branches of the three treatments at 8WAT was higher than that of the control experiment. No significant difference was observed in the number of branches except in the control experiment which gave the lowest number of branches at 5% level. Effects of organic fertilizers on the leaf area (cm 2 ) and stem girth at harvest of C. olitorious The effects of organic fertilizers on the leaf area (cm 2 ) and stem girth at harvest were shown in Table 4 . The highest leaf area recorded was in goat manure (52.25cm
2 ) at 7.2 t ha -1 followed by cowdung manure (49.68cm) at 7.2 t ha -1 . The leaf area of goat manure and cowdung treated plants were higher than those of
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Goat manure produced the highest stem girth (2.30cm) at 7.2 t ha -1. Stem girth in poultry and cowdung manures were similar while the control experiment had the least girth (0.70cm). Significant differences were observed in the stem girth of treated plants compared to the control experiment. Means followed by the same letter within column of the same treatment are not significantly difference at (P<0.05). PM = Poultry manure, GM = Goat manure, CD = Cow dung, WAT = Week after transplanting.
Effects of organic fertilizers on the days to flowering and number of fruits of C. olitorius
The effects of organic fertilizers on the days to flowering after transplanting and number of fruits at harvest were shown in Table 5 . Poultry manure treated plants flowered early (26 days) after transplanting at 7.2 t ha-1 which was similar to that of goat manure treated plants that flowered at 29 days after transplanting at 3.2 t ha -1 , but 1.6 t ha -1 of cowdung flowered at 35 days after transplanting. Significant differences were observed in the days to flowering of treated plants when compared to the control experiment. Goat and cowdung manure treated plants produced similar number of fruits with the highest number of fruits (22) concentration. The three variants showed significant differences in the number of leaves when compared to the control experiment. Means followed by the same letter within column of the same treatment are not significantly different at (P<0.05). PM = Poultry manure, GM = Goat manure, CD = Cow dung, WAT = Week after transplanting.
Effects of organic fertilizers on the biomass of C. olitorius
The effects of organic fertilizers on the biomass of C. olitorius are shown in Table 6 . Poultry manure at 7.2 t ha -1 produced the highest fresh root weight (2.46 g). Goat manure at 7.2 t ha -1 had the highest fresh root weight (43.63 g). Cowdung treated plants at 7.2 t ha -1 produced the highest dry root and shoot biomass (1.55g and 10.38g) respectively. Significant differences were observed in the fresh and dry root and shoot weights of treated plants when compared to the control experiment.
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Effects of organic fertilizers on the number of leaves of C. olitorius
The highest number of leaves of C. olitorius was recorded in goat manure at 7.2 t ha -1 . The result might be attributed to the release of nitrogen from goat manure that brought high vegetative growth by producing more buds. This is in line with the work of Madisaet al. (1996) . The increase in the number of leaves and yield was due to increased solubilisation effect and availability of nutrients by the addition of organic manures relatively results in better development of more leaves (Tovihoudjiet al., 2015) . Opeyemi and Adegboyega (2003) noted that animal manure increased number of leaves, stem girth and leaf length of C. olitorus.
Effects of organic fertilizers on the number of branches of C. olitorius
Poultry manure treated plants produced the highest number of branches which is directly proportional to increase in the number of leaves of C. olitorius. This corroborated Ullahet al. (2008) who observed that the application of organic fertilizer and nitrogen fertilizers solely or combined had a great influence on the vegetative growth of crops. Ademiluyi and Fabiyi (2015) had earlier reported that higher performance in poultry manure on growth of maize might be attributed to the improved soil tilt, aeration, water holding capacity and stimulation of microorganisms in the soil which makes the nutrients available.
Effects of organic fertilizers on the leaf area (cm 2 ) and stem girth at harvest of C. olitorious The study showed that goat manure had the highest leaf area and stem girth than cowdung and poultry manure. This might be attributed the fact that the decomposition of goat manure enhanced the mineralization of nutrients in the soil. This was in accordance with the work of Ibewuchiet al. (2006) who reported that organic manure increase nutrient status of the soil through gradual release of nutrients to the soil. Agbedeet al. (2008) reported that organic manure increases nitrogen, phosphorus and potassium content of the soil. Likewise Olanikan (2006) noted that organic manure increase organic matter status of the soil and enhance crop production.
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Effects of organic fertilizers on the biomass of C. olitorius
The highest fresh root and shoot weights were shown in goat and cowdung manures. This report lends credence to the work of Schippers (2000) who noted that the used manures significantly influence the vegetative yield of C. olitorius. Said (1997) reported that the addition of organic manures increase the plant growth characteristics such as plant height, number of leaves and shoot per plant including fresh root and shoot weights. Also, Aluko (2014) reported that the overall performance of C. olitorius at 8WAP showed that the plant treated with fertilizers have thicker stem, more leaves and higher dry matter than unfertilized plants.
V. Conclusion
The findings from this study showed that soil amended with the three organic fertilizersimprove the growth and yield performance of C. olitorious. This suggests that any of the three manures (poultry, cowdung and goat manures) might be a good option for the cultivation of C. olitorious by the resource poor farmers as it is cheaper, readily available and environmental friendly.
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